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                             111--------- +++++++++111
                             2109876543210123456789012
                             ......................... bits
fepA-fes U00096  611892 +  1 aatgcaaatagttatcaataatatt 21.7
         U00096  611892 -  2 aatattattgataactatttgcatt 21.7
fepB     U00096  623954 +  3 atcaataatgcttctcattttcatt 23.9
         U00096  623954 -  4 aatgaaaatgagaagcattattgat 23.9
entC     U00096  624069 +  5 aatataaatgataatcattattaaa 27.6
         U00096  624069 -  6 tttaataatgattatcatttatatt 27.6
fur      U00096  709943 +  7 tgagataatgcgtatcattatagaa 14.1
         U00096  709943 -  8 ttctataatgatacgcattatctca 14.1
tonB     U00096 1309056 +  9 attgaatatgattgctatttgcatt 20.3
         U00096 1309056 - 10 aatgcaaatagcaatcatattcaat 20.3
cir      U00096 2244975 + 11 aatgcaaacgataacaattatcaat 20.8
         U00096 2244975 - 12 attgataattgttatcgtttgcatt 20.8
sodA     U00096 4098301 + 13 tacggcattgataatcattttcaat 21.2
         U00096 4098301 - 14 attgaaaatgattatcaatgccgta 21.2
fecA     U00096 4514321 + 15 aatcgaaataagaattattttcctt 19.3
         U00096 4514321 - 16 aaggaaaataattcttatttcgatt 19.3
fecIR    U00096 4515857 + 17 tatgagaatggttatcattacaatt 22.4
         U00096 4515857 - 18 aattgtaatgataaccattctcata 22.4
hly      L01627     547 + 19 actacaatatataatcataaagaaa  6.7
         L01627     547 - 20 tttctttatgattatatattgtagt  6.7
iucA1    M10930     358 + 21 attgataatgagaatcattattgac 22.7
         M10930     358 - 22 gtcaataatgattctcattatcaat 22.7
iucA2    M10930     376 + 23 tattgacataattgttattatttta 12.9
         M10930     376 - 24 taaaataataacaattatgtcaata 12.9

24 Fur binding sites; 19.5 +/- 1.5 bits for the range -12 to +12
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(A)
Alignment 1, 296 occurrences, relative aligned bases:

0  0   0  0   0 0   0  0   0 0   0 0   0  0   0  0   0  0   0  0   0 0   0 0

Alignment 2, 38 occurrences, relative aligned bases:

6 -6   0  0   0 0   0  0   0 0  -6 6   6 -6   0  0   0  0  -6  6   0 0   0 0

Alignment 3, 2 occurrences, relative aligned bases:

6 -6   0  0   0 0   0  0  -6 6  -6 6   6 -6   6 -6   0  0   6 -6   0 0  -6 6

Alignment 4, 126 occurrences, relative aligned bases:

3 -3   3 -3  -3 3   3 -3  -3 3  -3 3   3 -3  -3  3   3 -3   3 -3  -3 3  -3 3
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                                                                                                                           *2244950  *         *2244960  *         *2244970  *         *2244980  *         *2244990  *         *2245000  *
 5’ g c g g c g t a a c g a t a a t g c a a a c g a t a a c a a t t a t c a a t c c a a a t g t t a a a t t t t a t a t 3’
                                                                                                            Fur footprint

                  a a c g a t a a t g c a a a c g a t a a c a a t t Fur  9.7 bits
                              a a t g c a a a c g a t a a c a a t t a t c a a t Fur 20.8 bits
                                          a a c g a t a a c a a t t a t c a a t c c a a a t Fur 14.2 bits
                                                      a a c a a t t a t c a a t c c a a a t g t t a a a Fur  2.2 bits

Z\[<]O^=_�`Ba=bdcfehg:i=_�jOk@j6l�`(_�m�n�o6pWq=[<m�i=rPo�sX[<p*]utwvyx�o6mz`�mzi�o6n([<p*]uj6{!k:^*r0l�[<i=r<`�Z�^*_�|Ao6r<}F`�_zm�~
Z�jO^*_Bm�`(��^*`�p*n(`D|Ao6r<}F`�_�m�|A`(_�`@{&jO^*p*q�[<p�l��*`Icfehg�i*_�j6kGj6l�`�_;_z`�]O[HjOp�|>[0l����1�1���	x=[Hl�m(~D���*`G]O_�o�s
x�o6_�x�`�r<j,|�l��*`G�;�1��m�`���^*`(p*n�`�kGo6_z}XmBl��=`D�;�1o6m�`G�d{&jQjFl�i*_z[<p2l�[<p�l��*`@_�`(]O[<jOp����6�O�f~��'oFm�`�m�l���owl
o6_z`@p=j6lB[<p�l��*`@Z�^*_;k@jQq=`�r%��o��6`Co�x*rPoFn9}�x�o6n9}�]O_zjO^*p*q�~@���*`@m�[��Xvyx�o6mz`@mzi�o6n([<p*]	x�`fl�|A`(`�p�|Ao6rH}6`�_zm
n�oFpDx�`1mz`�`�pD^*m�[Hp*]�l��*`1n(jOr<j6_/m�l�_z[<iCoFx�j,�O`>l��=`dm�`(��^*`�p*n(`6~/���*[<m/mzl�_�[Hi@|Ao6mAi=_�jXq*^*n�`(qC^*mz[<p*]Bl��*`d ¢¡h£�¤
i*_zjO]O_�oFkW¥�mz`(lBl�j�_z^*p�l��*_zjO^*]O�Il��=`4_�o6[HpXx�j,|¦`f�O`(_zs�tCx�o6mz`�m(~@���=`@n(jOr<j6_dsO`(r<r<j,|§[<m;rHjQn�oFl�`(q�o6x�j¨�6`
l��=`1©(`�_�j�x�o6mz`1j6{ª`�o6n9�Dm�[Hl�`��&�O`(_zl�[<n�oFr�x*o6_�m��f~%���*`5|'oFr<}6`(_/|>[0l��Go�n(`�p2l�`(_Ax�oF_«j6{ªi*[<p=}:��o6m«o6pC�5�!¬­a
x*[0l�m�®Ql��*jOmz`�|>[0l��	�1�)¯Ma4x*[Hl�m5o6_�`;]O_z`�`(p�~

�F°



 

                                                                                                                                         *340      *         *350      *         *360      *         *370      *         *380      *         *390      *         *400
 5’ c a t t t c t c a t t g a t a a t g a g a a t c a t t a t t g a c a t a a t t g t t a t t a t t t t a c t g t g t a g g a g c 3’
                                                                      primary Fur footprint
                                                                                                            secondary Fur footprint

        t t t c t c a t t g a t a a t g a g a a t c a t t Fur  8.2 bits
              c t c a t t g a t a a t g a g a a t c a t t a t t Fur  2.0 bits
                    a t t g a t a a t g a g a a t c a t t a t t g a c Fur 22.7 bits
                          g a t a a t g a g a a t c a t t a t t g a c a t a Fur  5.9 bits
                                a a t g a g a a t c a t t a t t g a c a t a a t t Fur  9.9 bits
                                      g a g a a t c a t t a t t g a c a t a a t t g t t Fur  2.8 bits
                                            a a t c a t t a t t g a c a t a a t t g t t a t t Fur  6.3 bits
                                                  c a t t a t t g a c a t a a t t g t t a t t a t t Fur  3.5 bits
                                                        t a t t g a c a t a a t t g t t a t t a t t t t a Fur 12.9 bits
                                                              t g a c a t a a t t g t t a t t a t t t t a c t g Fur  5.7 bits

±\²<³O´=µ�¶�·*¸>¹hº�»�¼¾½*µ�¿6ÀG¿6Á�¶�µ'ÂzÃ�Ä6ÅWÆ*²<Âz½*ÇPÄ�ÈX²<Å=³4½*µ�²HÀDÄ6µ�ÈCÄFÅ*ÆWÂz¶�Ã(¿OÅ*Æ�Ä6µ�È	±�´*µ'É&¿Q¿FÁ�½*µz²<Å2Á�Â(Ê
ËM²HÁ�ÌGÇH¿,Í­Ã(¿OÅ*Ã�¶(Å2Á�µ�ÄwÁ�²<¿6Å*Â«¿FÉÎ±�´*µÏÁ�Ì*¶>½*µz²<ÀGÄ6µzÈ�É&¿Q¿FÁ�½*µz²<Å2Á8²<ÂÏ¿OÐ=Â�¶�µ�ÑO¶(Æ�Ò=Í>Ì*²HÇ<¶>ÄFÁ/Ì*²H³OÌ*¶�µÏÃ(¿OÅ*Ã(¶�Å2Á�µ�ÄwÓ
Á�²H¿OÅ*ÂAÁ�Ì*¶�Âz¶�Ã�¿6Å*Æ�Ä6µ�ÈCÉ&¿Q¿FÁ�½*µz²<Å2Á�Ä6½=½�¶�Ä6µ�ÂBÔ�ÕOÖ2×ØÊ%Ù�Ì*¶;Í'ÄFÇ<Ú6¶(µ�Â�Ã(¿Oµ�µz¶�Â�½�¿OÅ*Æ�Á�¿:Á�Ì*¶�ÇH¿OÅ*³O¶(µAÂz¶�Ã�¿6Å*Æ�Ä6µ�È
É&¿X¿6Á�½*µz²<Å2ÁuÍA¶(Ç<Ç¢Ò'Â�´*½=½�¿Oµ�Á�²HÅ*³�Á�Ì=¶ÛÌ2ÈX½�¿6Á�Ì*¶�Âz²<ÂDÁ�Ì�ÄFÁD±�´*µDÐ*²HÅ*Æ*ÂGÄFÁCÂz´*Ã�Ã(¶�ÂzÂ�²HÑ6¶IÂ�²0Á�¶�ÂG¿OÅ­Á�Ì*¶�Ü;Ý5Þ
Í>Ì*²HÃ9ÌÛÄ6µz¶;Â�¶(½�Ä6µ�ÄwÁ�¶�Æ	Ð2È�Â�²�ßLÄ6Å=ÆLÁ�Ì*µ�¶(¶BÐ�Ä6Â�¶(Â�Ê/Ý1¿FÁ�¶�Á�Ì*ÄFÁ�Á�Ì*¶;ÍAÄ6Ç<ÚF¶�µ'Í>²0Á�Ì�Á�Ì*¶BÌ*²H³OÌ*¶(ÂzÁ>²<ÅQÉ&¿Oµ�ÀGÄwÓ
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M77789.i253,254~gataat, 1 Insert

                                                                                                                               *         *280      *         *270      *         *260      *         *250      *         *240      *
 5’ a g c t c g g t a c c c g g g g a t c c t c t a g a g t c g a t a a t g a c c t g c a g g c a t g c a a g c t t g 3’
                                            [^- - - - - - - - ] XbaI

M77789.i253,254~gataatgataat, 2 Inserts

                                                                                                                                 *290      *         *280      *         *270      *         *260      *         *250      *         *240      *
 5’ t c g g t a c c c g g g g a t c c t c t a g a g t c g a t a a t g a t a a t g a c c t g c a g g c a t g c a a g c t t g 3’
                                      [^- - - - - - - - ] XbaI

                                                  g  t c g a t a a t g a t a a t g  a c  c  t g c a g  g  Fur 3.6 bits
M77789.i253,254~gataatgataatgataat, 3 Inserts

                                                                                                                                   *290      *         *280      *         *270      *         *260      *         *250      *         *240      *
 5’ t a c c c g g g g a t c c t c t a g a g t c g a t a a t g a t a a t g a t a a t g a c c t g c a g g c a t g c a a g c 3’
                              [^- - - - - - - - ] XbaI
                                        [|- |- |- |- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |- |- |- |- |- |] 3 insert Fur footprint

                              t c  t a g a g  t c  g a t a a t g  a t a a t g a t a Fur 2.8 bits
                                          g  t c g a t a a t g a t a a t g  a t a a t g a c  c  Fur 8.4 bits
                                                      a a t g a t a a t g a t a a t g  a c  c  t g c a g  g  Fur 10.1 bits
M77789.i253,254~gataatgataatgataatgataat, 4 Inserts

                                                                                                                                       *290      *         *280      *         *270      *         *260      *         *250      *         *240      *
 5’ g g g g a t c c t c t a g a g t c g a t a a t g a t a a t g a t a a t g a t a a t g a c c t g c a g g c a t g c a a g c 3’
                    [^- - - - - - - - ] XbaI
                              [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |- |- |- |- |- |] 4 insert Fur footprint

                    t c  t a g a g  t c  g a t a a t g  a t a a t g a t a Fur 2.8 bits
                                g  t c g a t a a t g a t a a t g  a t a a t g a t a Fur 15.1 bits
                                      g  a t a a t g  a t a a t g  a t a a t g  a t a a t g  Fur 4.9 bits
                                            a a t g a t a a t g a t a a t g  a t a a t g a c  c  Fur 15.0 bits
                                                        a a t g a t a a t g a t a a t g  a c  c  t g c a g  g  Fur 10.1 bits
M77789.i253,254~gataatgataatgataatgataatgataat, 5 Inserts

                                                                                                                                       *         *290      *         *280      *         *270      *         *260      *         *250      *         *240      *
 5’ a t c c t c t a g a g t c g a t a a t g a t a a t g a t a a t g a t a a t g a t a a t g a c c t g c a g g c a t g c a a g c t 3’
            [^- - - - - - - - ] XbaI
                      [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |- |- |- |- |- |] 5 insert Fur footprint

            t c  t a g a g  t c  g a t a a t g  a t a a t g a t a Fur 2.8 bits
                        g  t c g a t a a t g a t a a t g  a t a a t g a t a Fur 15.1 bits
                              g  a t a a t g  a t a a t g  a t a a t g  a t a a t g  Fur 4.9 bits
                                    a a t g a t a a t g a t a a t g  a t a a t g a t a Fur 21.7 bits
                                          g  a t a a t g  a t a a t g  a t a a t g  a t a a t g  Fur 4.9 bits
                                                a a t g a t a a t g a t a a t g  a t a a t g a c  c  Fur 15.0 bits
                                                            a a t g a t a a t g a t a a t g  a c  c  t g c a g  g  Fur 10.1 bits
M77789.i257,258ctagagataatgataatcattatct, TTH orientation (consensus sequence)

                                                                                                                                   *240      *         *250      *         *260      *         *270      *         *280      *         *290      *
 5’ g c a t g c c t g c a g g t c g a c t c t a g a g a t a a t g a t a a t c a t t a t c t c t a g a g g a t c c c c g g g t 3’
                                        [^- - - - - - - - ] XbaI                                  [^- - - - - - - - ] XbaI
                            [- - - - ^- - - - ] HincII
                                            [|- |- |- |- |- |- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - |- |- |- |- |- |] ‘‘consensus’’ Fur footprint

                                  g  a c t c t a g  a  g a t a a t g  a t a a t c a t t Fur 6.5 bits
                                        t c  t a g a g  a t a a t g  a t a a t c  a t t a t c  Fur 3.8 bits
                                              a g  a g a t a a t g a t a a t c a t t a t c t c  t Fur 19.1 bits
                                                    g  a t a a t g  a t a a t c  a t t a t c  t c t a g  a Fur 5.3 bits
                                                          a a t g a t a a t c  a t t a t c t  c  t a g a g g  a Fur 9.2 bitsç!è<éOê*ëzìBíQî«ïQð�ñ6òWóFô\õ�öQò2÷�ø*ì(÷�è<ðBõ�ì(ùXê=ì�ò*ð(ì�õ�ð(óOò2÷9ñ6èHò*è<ò*é@ú;ûÏü)ûdûÏü¾ëzì�ý�ì�ñF÷�õ�þ
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                                                                                                                                                          *4603430  *         *4603420  *         *4603410  *         *4603400  *         *4603390  *         *4603380  *         *4603370  *
                 5’ c a a t c a g c a a t c c c g g c a g c a a c a c t c c c c a g c c a c t g c c c a g c g t a c g t t g c a a c a t g a t t t c a t c 3’
                
                

                                                                                                                                                                   *4603360  *         *4603350  *         *4603340  *         *4603330  *         *4603320  *         *4603310  *         *4603300  *         *4603290
 5’ t c t t t c a t t g a t a a t g a t a a c c a a t a t c a t a t g a t a a t t t t t a t c a t t t g c a a g c c a g a t a a a t c c c t t g c t a t c 3’
                                                                                                                  Fur high affinity, top
                                                                                                        Fur high affinity, bottom

    t c t t t c a t t g a t a a t g a t a a c c a a t Fur 7.9 bits
                a t t g a t a a t g a t a a c c a a t a t c a t a Fur 26.2 bits
                            a a t g a t a a c c a a t a t c a t a t g a t a a Fur 8.2 bits
                                                  a t a t c a t a t g a t a a t t t t t a t c a t t Fur 16.1 bits
                                                              t a t g a t a a t t t t t a t c a t t t g c a a g Fur 18.2 bits
                                                   

     fhuF

                                                                                                

                   fhuF

            *         *4603280  *         *4603270  *         *4603260  *         *4603250  *         *4603240  *         *4603230  *         *4603220
 5’ g g g t a a a c c t a t c g c t a t g a t t a g c a a t c a t t a t c a t t t a g a t t a c t a t c c c g a t t a t g g c c t a t c g t t c c g c 3’

                                                                                                                                  Fur low affinity, top
                                                                                                                    Fur low affinity, bottom

          t a a a c c t a t c g c t a t g a t t a g c a a t Fur 3.5 bits
                      t a t c g c t a t g a t t a g c a a t c a t t a t Fur 4.7 bits
                              g c t a t g a t t a g c a a t c a t t a t c a t t Fur 9.1 bits
                                          a t t a g c a a t c a t t a t c a t t t a g a t t Fur 17.4 bits
                                                      a a t c a t t a t c a t t t a g a t t a c t a t c Fur 3.5 bits
                                                                  t a t c a t t t a g a t t a c t a t c c c g a t t Fur 2.7 bits
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exbB

            *         *10       *         *20       *         *30       *         *40       *         *50       *
 5’ g c t a a c g a c g t c g a a t t g a t a g t c g t t c t c a t t a c t a t t t g c a t a c t g c c g c g c g 3’
 3’ c g a t t g c t g c a g c t t a a c t a t c a g c a a g a g t a a t g a t a a a c g t a t g a c g g c g c g c 5’
                                                                                                             

a

  
a
            [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ] exbB Natural sequence

                          [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ] exbB Fur consensus marked on Eick- Helmerich/Braun figure 1
                                      [- a- - - - - - - - - - - - - g- - - - - a- a- - - t- - - - - - - c Published Fur consensus applied to exbB

                    c g t c g a a t t g a t a g t c g t t c t c a t t Fur  6.8 bits
                                a t t g a t a g t c g t t c t c a t t a c t a t t Fur 16.7 bits
                                            a g t c g t t c t c a t t a c t a t t t g c a t a Fur  6.5 bits
exbD

            *         *10       *         *20       *         *30       *         *40       *         *50       *
 5’ g c t a a a t c g c t g c c a c g a g g c c g a t t g c c g t t g c t a a c a g a g c t t c t g c g a c g c g 3’
 3’ c g a t t t a g c g a c g g t g c t c c g g c t a a c g g c a a c g a t t g t c t c g a a g a c g c t g c g c 5’
                                                                                                             

a

  
a
              [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ] exbD Natural sequence

                                    [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ] exbD Fur consensus marked on Eick- Helmerich/Braun figure 1
                                    [- t- a- - - - - a- - - t- a- - - - - - - - - t- a- a- t- - - c Published Fur consensus applied to exbD

                              c a c g a g g c c g a t t g c c g t t g c t a a c Fur - 10.6 bits
fhuF

            *         *10       *         *20       *         *30       *         *40       *         *50       *
 5’ g c t a c a a a t g a t a a a a a t t a t c a t a t g a t a t t g g t t a t c a t t a t c a a t g a a a c g c g 3’
 3’ c g a t g t t t a c t a t t t t t a a t a g t a t a c t a t a a c c a a t a g t a a t a g t t a c t t t g c g c 5’
                                                                                                               

a

  
a
              [- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ] fhuF Natural sequence

    g c t a c a a a t g a t a a a a a t t a t c a t a Fur 14.4 bits
                a a t g a t a a a a a t t a t c a t a t g a t a t Fur 16.1 bits
                                      t t a t c a t a t g a t a t t g g t t a t c a t t Fur  8.2 bits
                                                  t a t g a t a t t g g t t a t c a t t a t c a a t Fur 26.2 bits
                                                              a t t g g t t a t c a t t a t c a a t g a a a c g Fur  4.8 bits
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